Introduction

Definition
Anterior traumatic shoulder instability can be defined as excessive anterior translation of the humeral head on the glenoid fossa caused primarily by a traumatic event. This results in symptoms including pain, discomfort, subluxation or dislocation. This has also been referred to as Type 1 instability (Figure 1 ) on the Stanmore triangle of instability. 1 
Shared decision-making
The General Medical Council's 'Good Medical Practice guide 2 clearly states in the section on working in partnership with patients that doctors should:
. Listen to patients and respond to their concerns and preferences. . Give patients the information they want or need in a way they can understand. . Respect patients' right to reach decisions with the doctor about their treatment and care. . Support patients in caring for themselves to improve and maintain their health.
This can only be achieved by direct consultation between the patient and their treating clinician. Decisions about treatment taken without such direct consultation between patient and treating clinician are not appropriate, as they do not adhere to principles of good medical practice.
Continuity of care
Continuity and co-ordination of care are essential parts of the GMC's Good Medical Practice guidance. 2 It is therefore inappropriate for a clinician to treat a patient if there is no clear commitment from that clinician or the healthcare provider to oversee the complete care pathway of that patient including their diagnosis, treatment, follow-up and adverse event management.
Background
. Historically, 96% of shoulder dislocations have been attributed to a traumatic episode with anterior dislocation accounting for 97% of these. 3 . Traumatic dislocation of the glenohumeral joint is the most common joint dislocation with an incidence of 8.2 to 23.9 per 100,000 per year. [3] [4] [5] The male to female ratio is 2.55: 1 with almost 50% occurring in patients between the age of 15 years and 29 years. 5 A second peak in incidence is seen in elderly females over the age of 80 years. . The glenohumeral joint has both static and dynamic factors that contribute to stability. The static factors include the conformity of the articular surfaces, the glenoid labrum and the glenohumeral ligaments. 6 Concavity-compression, 7 scapular rotators, proprioception, the rotator cuff and the long head of biceps comprise the dynamic stabilizers. . Anterior dislocation most commonly occurs following a fall onto an outstretched hand. The patient falls forward, elevating their arms to protect their fall This causes the arm to extend (or abduct) and externally rotate placing the inferior glenohumeral ligament at maximal tension and resultant failure Other mechanisms of injury can happen but are less common . Patterns of pathological lesions.
Bankart lesion 8 -avulsion injury of the labrum Inferior capsular injury anterior labral periosteal sleeve avulsion (ALPSA) Humeral avulsion of the glenohumeral ligament (HAGL) Glenoid rim fracture Chronic glenoid defect Hill-Sachs lesion (compression fracture of postero-supero-lateral humeral head) . Patients may present with a mixed (i.e. nonpolar type of instability). In such cases, there may be associated pathological lesions eg. Posterior labral tears and superior labral anterior posterior (SLAP) tears. Such lesions require additional treatment, which should be addressed separately, and are beyond the scope of this care pathway.
Associated injuries
. Neurological injury.
Clinically apparent neurological injury occurs in approximately 13.5% of dislocations with axillary nerve injury accounting for two thirds of these 9 Electromyography at the time of injury, however, demonstrates a much higher incidence of nerve injury of 48%. 10 The age of the patient (1.3 times greater risk per 10 years) and presence of haematoma (4.4 times greater risk) are risk factors for neurological injury . Greater tuberosity fracture.
Present in approximately 16% of anterior traumatic dislocations 9 with over 50% reducing to a satisfactory position following shoulder relocation . Rotator cuff tear.
Radiologically proven rotator cuff tears following anterior glenohumeral dislocation are common with an increasing incidence seen with increasing age. [11] [12] [13] In one study, rotator cuff tears were identified in 41% aged 40 years to 55 years, 71% aged 56 years to 70 years and 100% aged over 70 years 11 However, it is difficult to predict the incidence of clinically relevant rotator cuff tears following anterior glenohumeral dislocation due to the increasing incidence of asymptomatic cuff tears with age. Clinically relevant cuff tears (i.e. patients with weakness and consequently investigated) are present in approximately one in 10 patients with a mean age of 69 years 9
Natural history and recurrence
The decision to treat isolated traumatic anterior glenohumeral dislocation will depend on the likelihood of recurrent dislocations and the risk of undesirable sequelae such as post traumatic osteoarthritis.
. The risk of recurrent dislocation is inversely proportional with the age of the patient at the time of dislocation. 14 Therefore the younger the patient, the more likely the recurrence of dislocation (Table 1) . . Almost 90% of recurrent dislocations occur within 2 years of primary dislocation. 15 . Males under the age of 20 years have approximately 72% chance of recurrent instability. 15 
Aims of treatment
Acute setting
The overall treatment aim for traumatic anterior shoulder instability in the acute setting is to identify the dislocation and any associated injuries and to reduce the dislocation in an appropriate environment minimizing additional trauma. 
Non-acute setting
The treatment aim in the non-acute setting is to minimize the risk of recurrence and 'improve pain and function'. Treatment success needs to be defined individually with patients in a shared decision-making process. The degree of improvement and level of acceptance to a patient will depend on recurring symptoms of instability, patient demographics, personal circumstances and patient expectations.
Pre-hospital care
Almost all traumatic anterior shoulder instability will occur out of hospital. It is not advisable for patients or bystanders to attempt to reduce the dislocation unless medically trained to do so. The risk of unidentified associated injuries is not insignificant and so transfer to hospital for clinical assessment and radiological investigations should be organized. Reduction of the dislocation can then be performed in a controlled environment.
Primary care/fracture clinic/community triage services . Diagnosis is based on history and examination (Fig. 2) .
. Making the correct diagnosis is very important and will ensure an efficient and optimum treatment experience for the patient. Primary care doctors can work through the algorithm below. . The algorithm below emphasizes the importance of history in the diagnosis of traumatic anterior shoulder instability. . Red flags for the shoulder Acute severe shoulder pain needs proper and competent diagnosis. Any shoulder 'Red Flags' identified during primary care assessment need urgent secondary care referral.
. A suspected infected joint needs same day emergency referral. . An unreduced dislocation needs same day emergency referral. . Suspected tumour and malignancy will need urgent referral following the local 2-week cancer referral pathway. . An acute rotator cuff tear as a result of a traumatic event needs urgent referral and ideally should be seen in the next available specialist shoulder clinic. . It should be noted that 40% of patients over the age of 40 years suffering from a traumatic anterior glenohumeral dislocation will have a rotator cuff tear. 13, 14 Although not all of these will be clinically relevant, a careful examination of the rotator cuff strength should be performed and urgent referral sought if doubt remains regarding cuff integrity. The presence of infraspinatus weakness may indicate a large acute tear. Treatment in primary care/community triage services . Adopt shared decision-making and define treatment goals, taking into account personal circumstances.
. Most patients will be managed following an acute anterior dislocation through the fracture clinic in secondary care. However, this is not always the case. . Conservative treatment following dislocation should focus on early mobilization. The risk of recurrence is Primary Care
D iag nosis of Shoulde r problem s in Pr im ar y Car e :
Gu idelines on t reat m ent an d referral
• Is the pain localised to the AC joint and associated with tenderness?
• Is there high arc pain.
• Is there a positive cross arm test.
• Is there reduced passive external rotation? 
Acromioclavicular Joint Disease
Yes Refer
Acromioclavicular Joint Disease 
Secondary care
Acute dislocation: initial assessment and reduction
. It is essential, for clinical and medico-legal reasons, that a detailed and documented neurological (and circulatory) examination is performed prior to shoulder relocation. . Two views are required to confirm glenohumeral dislocation and the direction of dislocation. An anteroposterior radiograph is obligatory. Ideally, an axial view should also be obtained as the second view. If pain precludes this view, then a modified axial (Wallace) 17 or lateral scapular view are acceptable alternatives. . Numerous reduction techniques have been described. The principles of safe reduction are: Consent Adequate analgesia with/wiithout sedation (which may be a general anaesthetic, particularly in muscular individuals) Avoidance of rotational forces Post reduction X-rays in two planes to confirm relocation Reassessment and documentation of neurological and circulatory examination post reduction
Further investigations
. Factors that will influence the decision to perform special investigations include the age of the patient and likelihood of operative intervention, the number of dislocations and the suspicion of associated injuries.
. Patients between the ages of 40 years and 60 years have an increased risk of clinically relevant rotator cuff tears (approximately 40%) and, consequently should undergo routine ultrasound/magnetic resinance imaging to assess cuff integrity. MRA is the investigation of choice (CTA is an accepted alternative if MRA is unavailable) to identify Bankart lesions with a sensitivity and specificity of 88% and 91% to 93% respectively 18, 19 Sensitivity and specificity significantly increases when MRA is also performed with the shoulder in an abducted and externally rotated position (ABER) 20 CT is the most accurate at calculating glenoid bone loss 21 , a potential complication of recurrent instability. However, magnetic resinance imaging is also satisfactory and has the advantage of defining soft tissue abnormalities better
Non-operative management
. Patients should be encouraged to mobilize as comfort dictates. Early referral to physiotherapy may be helpful in aiding mobilization. . External rotation splintage has been proposed as a non-operative treatment because it allows the displaced labrum to return to a more physiological position 22 and therefore potentially reduce recurrence rates. One randomized controlled trial has supported the use of external rotation braces applied on the day of dislocation at reducing the risk of recurrence from 42% to 26% (p ¼ 0.033) over 2 years 23 Two further randomized controlled trials, however, have failed to show a benefit of external rotation bracing 24, 25 Summary: The evidence for external rotation splintage is equivocal. In the cohort of patients in whom recurrent instability is most likely, external rotation gave no additional benefit over simple immobilization in a sling. Given the extra costs and possible poor compliance, external rotation immobilization is not recommended in the non-operative management of traumatic anterior shoulder instability.
Operative management of uncomplicated anterior shoulder instability
Operative choices: anatomic versus non-anatomic repair . When Bankart first described the labral pathology observed with anterior glenohumeral dislocation he advocated anatomic repair 8 , namely a Bankart repair.
. Despite this, a number of non-anatomic repairs have been utilized, the most common being the Putti-Platt procedure. [26] [27] [28] This procedure shortened the subscapularis tendon by tenotomy and repair with the lateral end sutured to the anterior glenoid rim and the medial part sutured to its original insertion, effectively 'double breasting' the tendon. . Only one randomized controlled trial has been performed comparing the results of anatomic (Bankart) and non-anatomic (Putti-Platt) repairs and this demonstrated equivocal results. 26 . Other cohort studies, however, have shown not only an increase in recurrence rates with non-anatomic repair (27) but also an increased incidence of early glenohumeral osteoarthritis. 28, 29 Summary: Non-anatomic repair is associated with an increased risk of secondary osteoarthritis, pain and reduction in movement without any perceived reduction in redislocation rates. Anatomic repair is therefore recommended as the surgery of choice when surgical intervention is indicated. 31 Recurrence rates were 8% at a mean of 3.7 years and 8.5% at a mean of 2.2 years, respectively. Arthroscopic repair using tacks (as opposed to suture anchors) however, had a recurrence rate of 17% at a mean of 3.1 years. . A further systematic review again showed no difference between the techniques but did show a trend to improved outcomes with arthroscopic surgery with later publications. 32 
Operative choices: timing of surgery
. Patients presenting with recurrent instability represent a simple problem to solve as the majority will require surgical intervention. The management of primary (first dislocation) anterior instability, however, is less well defined and will depend on a number of factors including the age and sex of the patient, their leisure activities and occupation. . Arciero et al. 41 first proposed arthroscopic stabilization in young athletes following primary anterior glenohumeral dislocation demonstrating a significant reduction in recurrent instability of 14% versus 80% treated with sling immobilization. . A Cochrane review comparing nonsurgical and surgical management for acute anterior shoulder dislocation demonstrated a relative risk reduction of 0.2 (95% confidence interval ¼ 0.11 to 0.33) in the surgical group. 42 Of note, half of the patients randomized to conservative management opted for subsequent surgical intervention. . Chahal et al. 43 Summary: The risk of recurrent dislocation in young males is high and the evidence would support primary arthroscopic Bankart repair, particularly in those involved in contact sports or occupations involving overhead activities (Figure 3 ).
Operative management of complicated anterior instability Glenoid bone loss
. A loss of 20% of the glenoid surface area significantly increases the risk of recurrent instability.
Methods used to restore glenoid bone include the use of iliac crest graft 45 but the most accepted widely used method is a coracoid bone block transfer (Latarjet procedure). . The Bristow procedure (transfer of the coracoid tip under subscapularis to the anteroinferior glenoid) has been superseded by the Latarjet or modification of the Latarjet procedure. This procedure passes a large part of the coracoid process through a subscapularis split to the anteroinferior glenoid. . The majority of studies assessing coracoid bone block transfer are case series (level IV evidence). . Recurrent instability rates following the Latarjet procedure range from 2.9% to 8%. [47] [48] [49] [50] [51] . Reported complication rate though is high (25% to 30%) with non/fibrous union, neurological injury, recurrence and infection accounting for the majority. 47, 48 . A modification of the Latarjet procedure is to rotate the coracoid bone block 90 degrees to produce a 'congruent arc' bone block. Cadaveric studies have demonstrated that this modification increases the anterior glenohumeral translation distance and also mimics articular congruity better 52, 53 There are, however, no clinical trials which have compared the two techniques . More recently, arthroscopic Latarjet techniques have been described. It is too early to provide meaningful information regarding this.
Summary: An open Latarjet procedure should be considered in patients suffering from recurrent anterior glenohumeral instability in whom 20% glenoid bone loss is present or those in whom soft tissue stabilizations have failed. It should not be considered routinely as a primary procedure when glenoid bone loss is not present as a result of the significant risks of complications and the good results associated with soft tissue reconstructive procedures.
The use of a congruent arc modification has been described but no clinical trials have been completed. Arthroscopic techniques may, in the future, show comparable results, although there remains a lack of evidence for this at the present time.
Humeral bone loss
. Hill-Sachs defects are present following almost all anterior glenohumeral dislocations because of the soft posterosuperior head impacting on the hard anteroinferior glenoid. . Hill-Sachs defects of greater than 40% of the humeral head are highly likely to exhibit instability requiring surgical intervention. 54 Examination under anaesthetic through a physiological range of movement is best at identifying the clinically relevant engaging Hill-Sachs defect. 55 . Options in treating this issue include bony augmentation to the glenoid, in the form of coracoid bone block transfer, or treating the humeral defect directly. . The current available evidence is of low quality, mainly representing case series, and so should be used with caution.
Latarjet procedure
. Burkhart et al. 51 reported a recurrence rate of 3.9% at 4.3 years for patients undergoing a modified Latarjet procedure for significant bony loss on either the glenoid, humeral or both sides. The study did not differentiate between Hill-Sachs or glenoid defects.
Remplissage
. Remplissage (meaning 'to fill' in French) is an arthroscopic capsulotenodesis of the posterior capsule and infraspinatus tendon to fill the Hill-Sachs lesion. 56 . A case series of 47 patients undergoing combined arthroscopic remplissage and Bankart repair had only one patient with recurrent instability. 57 There was a mean reduction of external rotation with the arm in abduction of 9 . . A case-control study comparing arthroscopic stabilization with stabilization and remplissage (total of 50 patients) showed recurrence rates of 20% and 0%, respectively. 46, 58 Summary: The management of engaging Hill-Sachs defects remains contentious. Currently, the Latarjet procedure or remplissage in combination with arthroscopic Bankart repair appear the most acceptable methods in treatment but there have been no randomized controlled trials performed to substantiate their use.
Neurological injury
. There is limited evidence on the management of neurological injury following traumatic anterior shoulder instability. . A case series of over 100 patients with axillary nerve injury following blunt trauma undergoing surgical intervention demonstrated moderate improvement in abduction with surgery. 59 Surgery was performed at approximately 6 months with a decision for exploration based on poor deltoid recovery on clinical and electromyographic examination. . Surgery performed was neurolysis, nerve resection and repair or nerve resection and grafting depending on intra-operative nerve action potentials.
Summary: Careful clinical examination should be performed to identify neurological injuries. Physiotherapy is essential in minimizing loss of movement in the presence of neurological injury. Electromyography (EMG) studies should be performed at 6 weeks if no clinical recovery is seen. Referral to a nerve injury centre is recommended if EMG studies at 6 weeks do not show evidence of recovery.
Greater tuberosity fracture
. Traumatic anterior instability with an associated greater tuberosity fracture has lower recurrence rates of instability. 16, 60 . Fractures that are minimally displaced (< 5 mm)
can be treated non-operatively with sling immobilization for 3 weeks followed by active assisted and active exercises. 61, 62 There was a trend towards worse outcomes for patients with greater than 3 mm displacement but this did not achieve statistical significance. Full recovery takes an average of 8 months. . Fractures displaced by greater than 5 mm have significantly better outcomes if managed operatively. 63 Open reduction and internal fixation had slightly better functional results than closed reduction and percutaneous fixation but this was not statistically significant.
Summary: The majority of displaced greater tuberosity fractures will reduce once the anterior dislocation is relocated. Those that remain greater than 5 mm displaced on post reduction radiographs should be treated surgically. Regular imaging for 4 weeks following injury should be performed to identify late displacement. In patients who perform regular overhead activities a lower threshold for surgical intervention should be considered.
Rotator cuff tears
. Clinically relevant (i.e. symptomatic) rotator cuff tears following traumatic anterior instability most likely represent tears through degenerate tendon or 'acute on chronic' tears. Nevertheless, they are best treated with surgical repair. . A systematic review of glenohumeral instability with associated rotator cuff tears (level III and IV evidence) showed improved pain relief and satisfaction with surgical repair compared to non-operative management. 64 It was unclear whether rotator cuff repair alone or repair with anterior stabilization was better. . Further studies corroborate that traumatic rotator cuff tears treated with surgical repair have better functional results. 65 Outcome appears better in those treated with early repair. 66, 67 Summary: Patients over the age of 40 years should, ideally, undergo ultrasound or magnetic resinance imaging to assess cuff integrity following traumatic anterior instability. If a tear is present, they should be assessed by a shoulder surgeon for consideration of early surgical repair. All patients should be assessed for rotator cuff weakness following injury, especially those over 60 years, and any patients with a suspected rotator cuff tear should be investigated accordingly. 68 comparing arthroscopic and open stabilization. The review found 11 studies that met the inclusion criteria, of which only two were randomized controlled trials. The studies were of poor to fair methodological quality. When comparable data were pooled, there were no significant differences (p > 0.05) between arthroscopic and open stabilization. Cost effectiveness analysis 69 showed cost saving and reduced recurrence with primary surgery for 15-yearold males and females and 25-year-old males compared to non-operative management. Primary surgery was not only more effective, but also more costly for 25year-old females and 35-year-old males and females Expected-value decision analysis 70 , a tool evaluating patients' expectations for different disease states, was performed on arthroscopic repair versus non-operative management. Using utility values (where 0 represents the worst possible outcome and 10 is the best), non-operative treatment was associated with a utility value of 5.9 versus 7.6 for arthroscopic treatment. It was also found that, when the rate of recurrence fell below 32%, the utility value between the two groups were similar and so non-operative management should be considered.
Summary
It is important to note that evidence to support the effectiveness of one method over another and the timing of surgical treatment remains limited. Until such evidence becomes available, clinical and shared decision-making on available interventions based on level of symptoms and functional restriction is recommended.
. The risk of recurrent instability correlates strongly with age and sex with males under the age of 18 having an 80% chance of further dislocation. . Immobilization for more than 1 week is not beneficial in reducing recurrence rates. . External rotation splintage may allow the labrum to heal in a more physiological position but recurrence rates are similar to simple sling immobilization. . Non-anatomic repair (e.g. Putti-Platt procedure) is associated with an increased risk of secondary osteoarthritis, pain and stiffness without an apparent reduction in recurrent instability. . Arthroscopic anatomic repair using suture anchors is as effective as open anatomic repair in the absence of significant bony defects with a recurrence of approximately 8% at 2 years to 4 years. . Latarjet procedure is indicated in patients with significant glenoid bone loss and may also have a role in the management of engaging Hill-Sach's lesions. It is not routinely indicated as a primary procedure as a result of the high complication rate and good results with arthroscopic soft tissue reconstructive procedures. . Remplissage may be of benefit in the management of humeral bone loss. . Neurological injury is present in over 10% of patients with traumatic anterior glenohumeral instability. Physiotherapy is essential to maintain range of movement when the nerve recovers. EMG should be performed at 6 weeks and, if there is no evidence of clinical or EMG recovery at 6 weeks, then early referral to a nerve injury centre is recommended. . Greater tuberosity fractures that are displaced more than 5 mm should be fixed to minimize functional loss. Weekly radiographs for the initial 4 weeks should be performed to identify delayed displacement in those fractures with less than 5 mm displacement managed non-operatively. . Clinically relevant rotator cuff tears are present in at least 10% of patients. Patients over the age of 40 years should undergo investigation for this with a view to performing early rotator cuff repair to minimize functional loss. . Cost-effectiveness analysis demonstrated cost saving and reduced recurrence with primary surgery for 15year-old males and females and 25-year-old males compared to non-operative management.
Conservative treatment
Likely to be beneficial.
. Early mobilization Unknown effectiveness.
. External rotation splintage
Surgery (uncomplicated)
. Arthroscopic anatomic repair using suture anchors . Open anatomic repair Not beneficial.
. Bio absorbable tacks . Transglenoid fixation . Non-anatomic repair (e.g. Putti-Platt procedure)
Surgery (Complicated)
. Glenoid bone loss -Latarjet procedure . Greater tuberosity fixation if >5 mm displacement . Rotator cuff repair for traumatic cuff tears Unknown effectiveness.
. Humeral bone loss -remplissage or Latarjet procedure
